Background: Chronic pain is one of the most troublesome sequelae of stroke. The correlation between post-stroke pain and patients' quality of life has not been extensively studied. Objectives: The purpose of this study was to investigate certain profiles of post-stroke chronic pain and evaluate its correlation with health-related quality of life. Methods: The study involved 118 participants with stroke comprising 72 (61.0%) males and 46 (39.0%) females. A convenience sampling technique was used to recruit the subjects for the study. Socio-demographic data of the participants were taken. Data on chronic pain and health-related quality of life (HRQoL) were collected using the brief pain inventory (BPI) and short form health survey (SF-36), respectively. Independent t-test was used to compare HRQoL between participants with and without chronic pain. The correlation of chronic pain with HRQoL was investigated using Spearman's correlation coefficient. The level of significance was
Background
Chronic pain is one of the most disturbing sequelae of stroke occurring in majority of the patients. According to reports from some studies, the prevalence of chronic pain in stroke survivors ranges from 11% -55% (1) (2) (3) (4) (5) . Pain may occur even when the stroke is of mild or moderate severity, and may not begin until several months later (6) . Patients with stroke who develop chronic pain are more likely to have physical and cognitive decline, making it an important complication of stroke (7) . Presence of post-stroke pain and its effect on normal living is of considerable concern in stroke recovery and demands strict attention (8, 9) . It has been asserted that complications related to pain and cognition, as well as affective symptoms that are potentially preventable, may previously have been underestimated in stroke survivors because the pain may be undiagnosed and, therefore untreated (9, 10) .
Chronic pain after stroke could be central post-stroke pain, musculoskeletal pain, affected shoulder pain, or bodily pain or it can be a combination of two or more types of these pains. Damage to central nervous system after stroke could result in the central post-stroke pain (CPSP) and it is localized to the territory of neurological deficit, which corresponds to the cerebrovascular lesion. It has been indicated that the prevalence of CPSP is unknown partly because it is difficult to be distinguished from other types of post-stroke pain (11) . Musculoskeletal pain may result directly from the stroke or from exacerbation of preexisting or co-existing conditions. It can lead to considerable distress, prolonged hospital stay, and reduced functional ability that invariably hinder rehabilitation (9, 12) . Hemiplegic shoulder pain is the most frequent pain condition in stroke. Patients may have many types of pain at the same time (13, 14) and may have had chronic pain prior to stroke (15) .
Health-related quality of life (HRQoL) is not frequently measured although it can be used to assess the impact of disease from the perspective of the patient. Measurement of HRQoL after stroke would provide information on holistic picture of stroke recovery, especially because of the wide spectrum, symptoms, and impairments associated with stroke (15) . It has been stated that post-stroke pain is significantly associated with decreased satisfaction with quality of life, particularly in men (16, 17) . Incidence of poststroke pain may pose adverse effects on patient's healthrelated quality of life and affect intervention plans aimed at restoring function after stroke. It is therefore important to study the type, site, and characteristics of post-stroke chronic pain syndrome and assess its relationship with patients' quality of life.
Objectives
The aim of the present study was to investigate certain profiles of chronic pain after stroke and evaluate its correlation with different domains of health-related quality of life.
Methods
This study was a cross-sectional analytical survey. A total of 118 stroke survivors participated in the study. They were recruited from a cohort of stroke survivors undergoing rehabilitation at two tertiary hospitals and two general hospitals in Lagos, Lagos State, Nigeria. Participants were those who had survived stroke attack for duration of not less than 6 months and without a history of chronic pain before the incidence of stroke. Participants were selected using convenience sampling technique. Patients were excluded from the study if they had recurrent stroke, significant cognitive, visual and language impairments, or any history of fracture. Ethical approval was obtained from health research and ethics committees of the involved institutions. Informed consent had been also obtained from the participants before they were enrolled into the study.
Short form of brief pain inventory (bpi) and medical outcome study 36-item short-form health survey (SF-36) were the research instruments used in the study (14) .
The severity of pain and its impact on the patient's daily functioning were assessed with the brief pain inventory (bpi) short form. The patient was asked to rate their worst, least, average, and current pain intensity, list current treatments and their perceived effectiveness, rate the extent to which pain interferes with their general activity, mood, walking ability, normal work, and relations with other persons. This instrument responds to changes in pain associated with pharmacological, physical, and psychological interventions (18) . The BPI has been validated in many patient populations and its acceptable reliability has also been reported in many studies (18) .
The short form-36 health survey is a scale used to assess the quality of life changes of the participants. It was introduced in 1996 to correct deficiencies identified in the original version. The total possible score ranges from 0 to 100 with higher scores indicating a better health state. The eight sections are vitality, physical functioning, bodily pain, general health perceptions, physical role functioning, emotional role functioning, social role functioning, and mental health (19) . It is used to evaluate a patient's health status, monitor and compare disease burden, and determine the cost effectiveness of treatment (20) . The SF-36 has been well validated, and many studies that examined its reliability have reported values above 0.80 (20) .
Data Analysis
Data were analyzed using statistical package for social sciences (SPSS) version 21. Physical and demographic characteristics were summarized using descriptive statistics of mean, standard deviation, and percentages. Results were presented in tables. Independent t-test was used to determine the significance of the difference in healthrelated quality of life between participants with and without chronic pain. Spearman's correlation coefficient was used to determine the correlation between chronic pain and HRQoL. The level of significance for inferential statistics was P ≤ 0.05.
Results
A total of 118 patients took part in the study. They comprised 72 males (61.0%) and 46 females (39.0%). Thirty-five (29.7%) participants were within the age range of 60 -69 years while 5 (4.2%) were less than 30 years of age. Sixty-five (55.1%) participants had right hemispheric stroke with left hemiplegia while 53 (44.9%) had left hemispheric stroke with right hemiplegia. Duration of stroke was 6 -9 months in 48 (40.7%) of the participants while 41 (34.7%) had had stroke for more than 24 months ( Table 1) .
The pain profile of the participants is shown in Table 2 . At six months post-stroke, 85 (72%) of the participants reported experiencing pain while 33 (28%) reported not experiencing pain. The most common (75, 63.6%) type of chronic pain in the participants was musculoskeletal pain (including affected shoulder joint) while the least frequent (10, 8.5%) type of pain was central post-stroke pain. Seventyone (60.2%) of the participants had pain at the upper limb region (shoulder, elbow, and wrist), while 3 (2.5%) had pain at the head and neck region ( Table 2) .
The severity of chronic pain and its effect on the participants according to the brief pain inventory (BPI) are Table 4 . The least mean difference (6.9) was recorded in the domain of role limitation to mental health while the highest (47) was in the domain of role limitation to physical functioning. However, there were significant differences between participants with chronic pain and those without chronic pain in all the domains of healthrelated QoL (P = 0.001). In participants with chronic pain, the correlation between chronic pain and quality of life is shown in Table 5 . Significant correlations were found between chronic pain and all the domains of health-related quality of life (P < 0.05).
Discussion
The main aim of this study was to investigate certain profiles of chronic pain after stroke and evaluate its correlation with different domains of health-related quality of life. The study revealed a high prevalence of chronic pain among stroke survivors. Majority of the patients presented with musculoskeletal pain. However, the pain felt by most participants was not severe. The most reported site of chronic pain was the upper limb (shoulder, elbow, and wrist). Health-related quality of life was found to be significantly lower in participants with chronic pain than participants without chronic pain. Chronic pain was significantly correlated with all domains of HRQoL. One limitation of this study is the small sample size, when compared to the number of participants in similar studies. Also, the main instruments used in the study have not been cross-culturally adapted for use in Nigeria and this might Pain intensity on the average 2.87±1.5
Pain intensity right now 2.88±1.5
Intensity of pain interfering with general activity 3.01±1.4
Intensity of pain interfering with mood 2.70±1.6
Intensity of pain interfering with walking ability 2.98±1.5
Intensity of pain interfering with normal work 3.12±1.3
Intensity of pain interfering with sleep 2.35±1.7
Intensity of pain interfering with enjoyment of life 2.51±1.7
Average pain intensity interfering with lifestyle 2.35±3.01 a NB: VAS was used to assess pain intensity.
have some adverse effects on the results. Chronic pain syndromes have been reported to be a common complication of ischaemic stroke (21) . Prevalence of chronic pain reported in previous studies varies widely from 11 to 55% (11) . The high prevalence of chronic pain (72%) reported in this study is similar to that reported in another study (22) . Findings from other relevant studies (7, 14, 15, 22, 23) showed lower prevalence rates. This difference may be explained on the basis of different geographic locations where the studies were conducted. The present study was conducted on an African group of stroke survivors; and it would have been ideal to compare the results with those of similar studies from Africa. Such studies are, however, not available. Hemiplegic shoulder pain was the most common type of post-stroke pain observed in this study while the least frequent type was the central post-stroke pain. This observation is similar to what has been observed in previous studies (9, 14) where it has been shown consistently that shoulder pain is a common complication after stroke.
In participants with chronic pain, health-related quality of life was found to be significantly lower than in participants without chronic pain. Similar results have been reported in previous studies indicating this trend as a common feature after stroke (7, 14) . Presence of chronic pain may reduce the participant's wellbeing as pain has been shown to reduce functional capacity of any individual (24) . In the present study, this observation is confirmed by the result demonstrating that most participants with chronic pain had high role limitation in different domains of quality of life except in the domain of vitality. It was also observed in this study that there were significant correlations between chronic pain and all the eight domains of qual- ity of life in participants with chronic pain. Correlation between chronic pain and different domains of quality of life has also been reported in previous studies (14, 25) . This demonstrated the fact that presence of chronic pain has an impact on quality of life of the stroke survivors.
In stroke survivors, the presence and intensity of pain have significant negative effects on health-related quality of life (25) . Apart from pain, health-related quality of life may also be affected by fatigue and depression which are common symptoms among patients with stroke (26) . Patients without chronic pain are presumed to be more comfortable and can enjoy life better compared to patients with chronic pain. It has also been shown that quality of life is very poor in patients that have a combination of different types of pain (27) . In some studies (14, 28, 29) , it has been reported that there is no significant relationship in health-related quality of life between stroke survivors with chronic pain and those without chronic pain. This report is different from the results of the present study where a significant relationship was observed in healthrelated quality of life between stroke survivors with and without chronic pain. The difference may be explained by the fact that participants in those studies were preselected for having good rehabilitation potential. Although 72% of stroke survivors in this study reported chronic pain, most participants stated that the pain was not severe. However, the pain could interfere with their life styles confirmed by the significant impact of chronic pain on all domains of health-related quality of life in the patients.
Conclusion
The findings of this study showed that the majority of patients with stroke suffer from pain, which may significantly affect their health-related quality of life. Based on Middle East J Rehabil Health. 2017; 4(1):e41874. 5 the findings, it is suggested that rehabilitation programs for stroke survivors should include relief of chronic pain in order to improve their quality of life.
